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(54) Method for configuring a telecommunication system 



(57) The invention relates to a method for configur- 
ing a telecommunication system comprising at least one 
sending entity and one receiving entity between which 
the same link transmits several transport channels with 
different qualities of service. The sending entity matches 
the rate between the different coded transport channels 
with separate qualities of service, and the different cod- 



ed transport channels are then multiplexed. 

The matching rate specific to each coded transport 
channel is determined from at least one first parameter 
(RMj) representative of the expected Eb/I ratio and a 
second parameter N data representative of the capacity 
of the physical channel. 

Application to a mobile telephony network. 
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Description 

[0001] This invention relates to a method for configuring a telecommunication system comprising at least one sending 
entity and at least one receiving entity, said sending and receiving entities implementing a step for transmission of data 

5 transported on at least one physical channel, said at least one physical channel transmitting a transport channel com- 
posite under formation and having its own maximum physical rate, said transport channel composite comprising at 
least two transport channels, said data transmission step being preceded by a data processing procedure for each of 
said transport channels, said data processing procedure comprising at least one rate matching step, said rate matching 
step transforming a number of symbols before rate matching into a number of symbols after rate matching, said number 

10 of symbols after rate matching being obtained approximately by multiplying said number of symbols before rate match- 
ing by a rate matching ratio specific to each of said at least two transport channels, said transport channel composite 
having a number of symbols approximately equal to the algebraic sum of the numbers of symbols in the transport 
channels after the rate matching steps in said processing procedures for a period common to said processing proce- 
dures. 

'5 [0002] The 3GPP (3 rd Generation Partnership Project) Committee is an organization whose members originate from 
various regional standardization organizations and particularly the ETSI (European Telecommunication Standardiza- 
tion Institute) for Europe and the ARIB (Association of Radio Industries and Businesses) for Japan, and the purpose 
of which is to standardize a 3 rd generation telecommunication system for mobiles. The CDMA (Code Division Multiple 
Access) technology has been selected for these systems. One of the fundamental aspects distinguishing 3 rd generation 

20 systems from 2 nd generation systems, apart from the fact that they make more efficient use of the radio spectrum, is 
that they provide very flexible services. 2 nd generation systems offer an optimized radio interface only for some services, 
for example the GSM (Global System for Mobiles) system is optimized for voice transmission (telephony service). 3 rd 
generation systems have a radio interface adapted to all types of services and service combinations. 
[0003] Therefore, one of the benefits of 3 rd generation mobile radio systems is that they can efficiently multiplex 

25 services that do not have the same requirements in terms of Quality of Service (QoS), on the radio interface. In particular, 
these quality of service differences imply that the channel encoding and channel interleaving should be different for 
each of the corresponding transport channels used, and that the bit error rates (BER) are different for each transport 
channel. The bit error rate for a given channel encoding is sufficiently small when the Eb/I ratio, which depends on the 
coding, is sufficiently high for all coded bits. Eb/I is the ratio between the average energy of each coded bit (Eb) and 

30 the average energy of the interference (I), and depends on the encoding. The term symbol is used to denote an infor- 
mation element that can be equal to a finite number of values within an alphabet, for example a symbol may be equiv- 
alent to a bit when it can only be one of two values. 

[0004] The result is that since the various services do not have the same quality of service, they do not have the 
same requirement in terms of the Eb/I ratio. But yet, in a CDMA type system, the capacity of the system is limited by 

35 the level of interference. Thus, an increase in the energy of bits coded for a user (Eb) contributes to increasing inter- 
ference (|) for other users. Therefore, the Eb/I ratio has to be fixed as accurately as possible for each service in order 
to limit interference produced by this service. An operation to balance the Eb/I ratio between the different services is 
then necessary. If this operation is not carried out. the Eb/I ratio would be fixed by the service with the highest require- 
ment, and the result will be that the quality of the other services would be "too good", which would have a direct impact 

•to on the system capacity in terms of the number of users. This causes a problem, since rate matching ratios are defined 
identically at both ends of the radio link. 

[0005] This.invention relates to a method for configuring a telecommunication system to define rate matching ratios 
identically at both ends of a CDMA type radio link. 

[0006] In the ISO's (International Standardization Organization) OSI (Open System Interconnection) model, a tele- 
^5 communication equipment is modeled by a layered model comprising a stack of protocols in which each layer is a 
protocol that provides a service to the higher level layer. The 3GPP committee calls the service provided by the level 
1 layer to the level 2 layer "transport channels". A transport channel (TrCH for short) enables the higher level layer to 
transmit data with a given quality of service. The quality of service is characterized in particular by a processing delay, 
a bit error rate and an error rate per block. A transport channel may be understood as a data flow at the interface 
so between the level 1 layer and the level 2 layer in the same telecommunication equipment. A transport channel may 
also be understood as a data flow between the two level 2 layers in a mobile station and in a telecommunication network 
entity connected to each other through a radio link. Thus, the level 1 layer uses suitable channel encoding and channel 
interleaving, in order to satisfy the quality of service requirement. 

[0007] Solutions proposed by the 3GPP committee to achieve this balancing are illustrated in figures 1 and 2. Figure 
55 1 is a diagrammatic view illustrating multiplexing of transport channels on the downlink according to the current proposal 
of the 3GPP committee. In the current proposal of this committee, the symbols processed until the last step 130 de- 
scribed below are bits. 

[0008] With reference to figure 1. a higher level layer 101 periodically supplies transport block sets to the level 1 
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layer. These sets are supplied in transport channels reference 100. A periodic time interval with which the transport 
block set is supplied to the transport channel is called the Transmission Time Interval (TTI) of the transport channel. 
Each transport channel has its own TTI time interval which may be equal to 10, 20. 40 or 80 ms. Figure 2 shows 
examples of transport channels A. B, C and D. In this figure, the transport block set received by each transport channel 

5 is represented by a bar in the histogram. The length of the barinthe histogram represents a TTI intervalof the associated 
transport channel and its area corresponds to the useful load in the transport block set. With reference to figure 2. the 
duration of the TTI intervals associated with transport channels A. B. C and D is equal to 80 ms. 40 ms. 20 ms and 10 
ms respectively. Furthermore, the dotted horizontal lines in the histogram bars indicate the number of transport blocks 
in each transport block set. In figure 2. transport channel A receives a first transport block set Aq comprising three 

w transport blocks during a first transmission time interval, and a second transport block set A>, comprising a single 
transport block during the next TTI interval. Similarly, transport channel B receives transport block sets B 0 . B v B 2 and 
B 3 during four consecutive TTI intervals, comprising 0. 2. 1 and 3 transport blocks respectively. Transport channel C 
receives transport block sets C 0 to C 7 during eight successive TTI intervals and finally transport channel D receives 
transport block sets D 0 to D 15 during sixteen TTI intervals. 

15 [0009] Note that a TTI interval for a given transport channel cannot overlap two TTI intervals in another transport 
channel. This is possible because TTI intervals increase geometrically (10 ms. 20 ms. 40 ms and 80 ms). Note also 
that two transport channels with the same quality of service necessarily have the same TTI intervals. Furthermore, the 
term "transport format" is used to describe the information representing the number of transport blocks contained in 
the transport block set received by a transport channel and the size of each transport block. For a given transport 

20 channel, there is a finite set of possible transport formats, one of which is selected at each TTI interval as a function 
of the needs of higher level layers. In the case of a constant rate transport channel, this set only includes a single 
element. On the other hand, in the case of a variable rate transport channel, this set comprises several elements and 
therefore the transport format can vary from one TTI interval to the other when the rate itself varies. In the example 
shown in figure 2. transport channel A has a first transport format for the set Aq received during radio frames 0 to 7. 

25 and a second transport format for set A 1 during radio frames 8 to 15. 

[0010] According to the assumptions currently made by the 3GPP committee, there are two types of transport chan- 
nels, namely real time transport channels and non-real time transport channels. No automatic repeat request (ARQ) 
is used in the case of an error with real time transport channels. The transport block set contains at most one transport 
block and there is a limited number of possible sizes of this transport block. The expressions "block size" and "number 

30 of symbols per block" will be used indifferently in the rest of this description. 

[0011] For example, the transport formats defined in the following table may be obtained: 



35 



Transport format index 


Number of transport blocks 


Corresponding transport block size 


0 


0 




1 


1 


100 ■ 


2 


1 


120 



40 



45 



50 



[0012] In this table, the minimum rate is zero bit per TTI interval. This rate is obtained for transport format 0. The 
maximum rate is 120 bits per TTI interval and it is obtained for transport format 2. 

[0013] Automatic repetition can be used in the case of an error with non-real time transport channels. The transport 
block set contains a variable number of transport blocks of the same size. For example, the transport formats defined 
in the following table may be obtained: 



Transport format index 


Number of transport blocks 


Transport block size 


0 


1 


160 


1 


2 


160 


2 


3 


160 



[0014] In this table, the minimum rate is 160 bits per TTI interval. This rate is obtained for transport format 0. The 
maximum rate is 480 bits per TTI interval and is obtained for transport format 2. 

[001 5] Thus, considering the example shown in figure 2. the following description is applicable for transport channels 
A. B. C and D: 



Transport channel 
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10 



15 



20 



25 





(continued) 




TTI interval 


80 ms 




Transport formats 




Transport format index 


Number of transport blocks 


Transport block size 


0 


1 


160 


1 


2 


160 


2 


3 


160 


2. the transport block set A 0 is in transport format 2. whereas A, is in transport for 


Transport channel 


B 


TTI interval 


40 ms 




Transport formats 




Transport format index 


Number of transport blocks 


Transport block size 


0 


0 




1 


2 


80 


2 


1 


80 


3 


3 


80 



[0017] In figure 2. transport block sets 



Bo. B v B 2 and B 3 are in transport formats 0. 1, 2 and 3 respectively. 



30 



35 



40 [0018] Infigt 



45 



50 



Transport channel 


C 


TTI interval 


20 ms 




Transport formats 




Transport format index 


Number of transport blocks 


Transport block size 


0 


0 




1 


1 


100 


2 


1 


120 


^ ^ r- n r r r and are in transport formats 
2. transport block sets C 0 . C v C 2 . C 3 . C 4 . C 5 . C 6 and u 7 are m h 

y- 


Transport channel 


D 


TTI interval 


10 ms 


Transport formats 




Transport format index 


Number of transport blocks 


Transport block size 


0 


0 




1 


1 


20 


2 


2 


20 


3 I 3 


20 



55 



[0019] 

1 respectively. 



In figure 2. transport block sets Do to D l5 are in transport formats 



1. 2. 2. 3. 1.0. 1. 1. 1.2. 2. 0. 0. 1. 1 and 



[0020] 



For each radio frame, a transport format 



combination (TFC) can then be formed starting from the current 
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transport formats for each transport channel. With reference to figure 2. the transport format combination for frame 0 
is ((A. 2). (B,0). (C.2). (D.1 )). It indicates that transport formats for transport channels A. B. C and D for frame 0 are 2. 
0. 2. and 1 respectively. Index 5 is associated with this transport format combination in the following table that illustrates 
a possible set of transport format combinations to describe the example in figure 2: 



Combination index 


Transport format for transport Channels 


Frame number with this combination 


A 


B 


c 


D 


0 


0 


2 


0 


0 


11 


1 


0 


2 


0 


2 


10 


2 


0 


3 


0 


0 


12 


3 


0 


3 


0 


1 


13 


4 


0 


2 


2 


1 


8 


5 


2 


0 


2 


1 


0 


6 


0 


2 


2 


2 


9 


7 


2 


1 


1 


0 


5 


8 


2 


0 


2 


2 


1 and 2 


9 


0 


3 


2 


1 


14 and 15 


10 


2 


1 


1 


1 


4 


11 


2 


0 


2 


3 


3 


12 


2 


1 


2 


1 


6 and 7 



[0021] Therefore, with reference once again to figure 1 , each transport channel reference 100 receives a transport 
block set at each associated TTI interval originating from a higher level layer 101 . Transport channels with the same 
quality of service are processed by the same processing system 102A, 102B. A frame checking sequence (FCS) is 
assigned to each of these blocks during a step 104. These sequences are used in reception to detect whether or not 
the received transport block is correct. The next step, reference 106, consists of multiplexing the various transport 
channels with the same quality of service (QoS) with each other. Since these transport channels have the same quality 
of service, they can be coded in the same way. Typically, this multiplexing operation consists of an operation in which 
transport block sets are concatenated. The next step consists of carrying out a channel encoding operation. 108. on 
multiplexed sets of blocks. The result at the end of this step is a set of coded transport blocks. A coded block may 
correspond to several transport blocks. In the same way as a sequence of transport block sets forms a transport 
channel, a sequence of sets of coded transport blocks is called a coded transport channel. Channels coded in this way 
are then rate matched in a step 118 and are then interleaved on their associated TTI intervals in a step 120 and are 
then segmented in a step 1 22. During the segmentation step 1 22. the coded transport block sets are segmented such 
that there is one data segment for each multiplexing frame in a TTI interval in the channel concerned. A multiplexing 
frame is the smallest time interval for which a demultiplexing operation can be operated in reception. In our case, a 
multiplexing frame corresponds to a radio frame and lasts for 10 ms. 

[0022] As already mentioned, the purpose of the rate matching step (118) is to balance the Eb/I ratio on reception 
between transport channels with different qualities of service. The bit error rate BER on reception depends on this 
ratio. In a system using the CDMA multiple access technology, the quality of service that can be obtained is greater 
when this ratio is greater. Therefore, it is understandable that transport channels with different qualities of service do 
not have the same needs in terms of the Eb/I ratio, and that if the rate is not matched, the quality of some transport 
channels would be "too" good since it is fixed by the most demanding channel and would unnecessarily cause inter- 
ference on adjacent transport channels. Therefore, matching the rate also balances the Eb/I ratio. The rate is matched 
such that N input symbols give N + AN output symbols, which multiplies the Eb/I ratio by the ^LlK ratio. This 
ratio is equal to the rate matching ratio RF. except for rounding. 

[0023] In the downlink, the peak/average ratio of the radio frequency power is not very good, since the network 
transmits to several users at the same time. Signals sent to these users are combined constructively or destructively, 
thus inducing large variations in the radio frequency power emitted by the network, and therefore a bad peak/average 
ratio. Therefore, for the downlink it was decided that the Eb/I ratio will be balanced between the various transport 
channels by rate RF ~ LtLiK, and that multiplexing frames would be padded by dummy symbols, in other words non- 
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10 



15 



20 



25 



30 



35 



40 



45 



transmitted symbols (discontinuous ^ 

continuous Transmission). Semi-static means that this RF ratio can ony J sgch ^ the 

mented by a protocol from a higher level layer. The number of [^^g^cated Physical Data Channel (DPDCH). 
mult,plexing frame padded with DTX symbols etely f ated y ^ ^ ^ 

Son ^ r X ^Z^^^^ ™bi,e station obtained with a sem,-stat,c 

'segmentation, inter.eavmg and rate — 9 ^ ™^ xedto « ^ e f ; n e a ac S ^ u|tip|exjng frame individua ,ly. Since 
frames forming a transport channel composite. This mult. jte rate obtained at the end of this step is 
the rate of the multiplexed transport channels may _b. v. nabto the » m P£'J , Data Channel) is lim ited. 

also variable. The capacity of a physical channel refer red I to as a DPDCH Ded V e mgy be greater 

=rn^:r^^^ 

physical channel denoted DPDCH#2. transmitted on the physical 

[0026] The data segments obtained are then interleaved ,n ^a ste 128 an ^ di 
channel in a step 130. Th,s final step 130 consists of ^^^^^^- ma W ? 116. or for each mul- 
[0027] DTX symbols are dynamica.ly inserted either fo each TT mten^a «pa™te y £ channe| . gre 

Siplexing frame separately in a step 1 3Z The rate total transpo rt channel composite 

£T d J U ItS "im"^^ this ucHn.au. is to limit degradation of the pea, 

delating -AN symbols, which is tolerable since they ^^^^^^ , s lhe inverse operation of channel 

step 116 using th. -fixed service position, t.chn.dde, • '' e ' 32 = det „ fon wilh a « epl able complexity. 

Bow rate after this step 116 is constant regardless of the^ Ira spo * K »™l J complexity in other 

1,6. ,n this way. the transport forma, of the tra *»™ r X n t™toolin,,ion on an associated dedicated 

before rate matching and the number of symbols after -rate ^hmg. jndexed ffQm Q 

block for each transport format, as shown in the following table. 
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(continued) 



Transport formats 


Transport format 
index 


Number of transport 
blocks 


Transport block size 


Number of coded 
blocks 


Coded block size 
(N) 


0 


0 




0 




1 


2 


80 


1 


368 


2 


1 


80 


1 


192 


3 


3 


80 


1 


544 



10 



15 



20 



25 



30 



35 



40 



45 



[0034] Assume that RF B = 1 .3333 is the rate matching ratio, then the variation AN generated by rate matching varies 
with each transport format, for example as in the following table: 



Transport channel 


B 


TTI interval 


40 ms 


Transport formats 


Transport format index 


Number of coded blocks 


Coded block size (N) 


Variation (AN) 


0 


0 






1 


1 


368 


123 


2 


1 


192 


64 


3 


1 


544 


181 



[0035] Thus, the existence of this type of rule to calculate the variation AN as a function of the number N of symbols 
before rate matching could simplify negotiation of the connection. Thus, according to the example in the above table, 
instead of providing three possible variations AN. it would be sufficient to supply a restricted number of parameters to 
the other end of the link that could be used to calculate them. An additional advantage is that the quantity of information 
to be supplied when adding, releasing or modifying the rate matching of a transport channel, is very small since pa- 
rameters related to other transport channels remain unchanged. 

[0036] A calculation rule was already proposed during meeting No. 6 of the work sub-group WG1 of sub-group 3GPP/ 
TSG/RAN of the 3GPP committee in July 1999 in Espoo (Finland). This rule is described in section 4.2.6.2 of the 
proposed text presented in document 3GPP/TSG/RAN/WG1/TSGR1 #6(99)997 "Text Proposal for rate matching sig- 
naling". However, it introduces a number of problems as we will demonstrate. Note the notation used in this presentation 
is not exactly the same as the notation in document TSGR1 #6(99)997 mentioned above. 

[0037] In order to clarify the presentation, we will start by describing the notation used in the rest of the description. 

[0038] Let i denote the index representing the successive values 1.2 T of the coded transport channels, then 

the set of indexes of the transport formats of the coded transport channel i are denoted TFS(i). for all values of / e 

{1 T). If j is the index of a transport format of a coded transport channel /. in other words j e TFS(i). the set of 

indexes of coded blocks originating from the coded transport channel / for transport format j is denoted CBS(i.j). Each 
coded block index is assigned uniquely to a coded block, for all transport formats and all coded transport channels. In 
summary we have: 



50 



V/e{l,...,r> 
Vy e 7FS(/ ) 

V/'e{l,...,r} 
V/e 7FS(/') 



(ij) * ('',/) => CBS{iJ)n CBS(i',j')= 0 



(1) 



where »i> is an empty set. Note that for the purposes of this presentation, the index of a coded block does not 
depend on the data contained in this block, but it identifies the coded transport channel that produced this coded block. 
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transport format. This block ,ndex is also called the coded blocK typ yp y ^ gmpty ^ Qr a 

5 elements. format combinations. Each element in this set may be 

[0039] We will also use TFCS to denote the set of "y*^™*™™*^ cnanne , , ndexe d / in {1 T} with a 

Lnivocally represented by a list of (i.j) pairs transport format combination 

transport format with index; in this coded ^-nsport channe^ transport chane. ,. In the rest of this presentation, it 

the transport format combination with index / ,s represented by the following 

15 ((1.TF 1 (I)),(2,TF 2 (I)) (T.TF T (I») 

The set of block size indexes for any transport format comb,nat,on / is denoted MSB(0. Therefore, we have: 



20 



25 



30 



35 



40 



[0040] 



45 



50 



V/ € {1 C}MSBW-- {JCBSUJFXD) 



(2) 



[0041, Furthermore, the number of mu,t,p,exin 9 ^X^Z^ ^^ ^ ^ 
channel / is denoted F, Thus, in the sending systerr , show ^ n f^^^^ mad 9 e by the 3GPP committee, 
channel i is segmented into F, blocks or segments. ™ *J * e block on whic h segmentation step 

t he sizes of these blocks are approximately W^™^^ tne end of tnis step 122 comprise 25 symbols. 

before segmentation step 122. it can be written that 



„ m a,i mum n um b. r o, „n*o,s P e, « gm . n >. ... «■ — » - «— « i ^" 9 " a '" ,ha " " e, ° a ' 

l^, - . coded « w,„ o, ,nde» 

s danced N,. and.he „rt«ion be.ween number o yrnbo * ,r , . m. c « and ,.„ um „. r of 

maximum. For this transport format combination l 0 . the vanatwn. AW for blo«^ w , y ^ fc g ^ 

frame and not for a TTI interval. By definition: 



55 
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10 



V/e{l,...,7'} 

Vy e TFS(i) = 

VkeCBS(i,j) 



F 



(3) 



[0045] The next step is to proceed as i 
frame step 122 to define the variations AN M ^ 
calculated using the following equation 



if the rate matching 118 was carried out after segmentation per multiplexing 
,MF For flexible service positions " .^mf*..* ~*-r-^,, 



the variations ±N M k F for k e MBS(I 0 ) are 



15 



fV/6 {l C} 

I V* € MSB(l)and k t MSB(I 0 ) 



SfF 



A rV 

J jY K(fc) 

N AfF 



(4) 



20 



where, for any coded block with index k. k*(k) is the element of MSB(I 0 ) such that coded blocks with index k and 
K-(k) originate from the same coded transport channel and where, xj denotes the largest integer less than or equal to x. 
[0046] For fixed service positions, the variations SN MF for k e MSB(I Q ) are calculated using the following equation: 



25 



I V* € MSB([)and k € MSB(t 0 ) 



AN 



SfF _ 



&N SfF 



(4bis) 



30 



[0047] Note that the definition of \-(k) does not create any problem with this method since, for any value of (i.j), CBS 
(i.j) comprises a single element and therefore if i is the index of the coded transport channel that produces the coded 
block with indexed size k. then \-(k) is defined as being the single element of CBS(i.l 0 ). 

[0048] With this rule, it is guaranteed that CBS(i.j) is a singleton since, firstly the number of coded blocks per TTI 
interval is not more than one (basic assumption), and secondly when this number is zero it is considered that the block 
size is zero and CBS(i.j) then contains a single element k with N k = 0. 
[0049] Finally, the set of variations _\N k is calculated using the following equation; 



35 



r} 

V* zCBS(iJ) 



which, in terms of variation, corresponds to the inverse operation of equation (3). by reducing the considered 
-J5 multiplexing frame period to a TTI interval. 

[0050] The following problems arise with this calculation rule: 

1 ) nothing is written to say what is meant by the composite rate (the exact rate can only be determined when the 
variations AN have been calculated; therefore, it cannot be used in the calculation rule); 
50 2) even if this concept were defined, it is probable that there are some cases in which the transport format com- 

bination that gives the maximum composite rate is not unique; the result is that the definition of the combination 
l 0 is incomplete; 

3) equation (4) introduces a major problem. The transport format combination for which the composite rate is 
maximum is not necessarily such that all transport channels are simultaneously at their maximum rates. In the 
55 following, the number of symbols available per multiplexing frame for the CCTrCH composite will be called the 

maximum physical rate N data . The maximum physical rate depends on the resources in allocated physical channels 
DPDCH. Therefore, it is possible that the maximum physical rate N data of the physical channel(s) carrying the 
composite is insufficient for all transport channels to be at their maximum respective rates simultaneously. There- 
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priority transport channels are ab e to ^^^Z^^ 0 f the level 2 layer in the OSI model. Since 
arbitration is carried out in the ^rj^^^S^^r^^ when the composite is at its max, 
transport channels are not necessanly at the ■ » ra ^ js at ^ rgte; (heref 

mum rate in transport ^^^?^CSf "o Si consequently < = 0. If k, e MBS(, 0 ) is such 

it is possible to find a value Kq = MBS(I 0 ) sucn tnai iv* 

; ha t k 0 « K( kl ). equation (4) then becomes as follows for k - k, . 



A/F 



0 1 



amplifies the rounding error made during determi 



N 



'Q 



100521 C, purpose of '""^ e ° ;« o , m ., h 0dma.can Sefin.^.ema.ch^g.orm.downlmk 



when AN^ and < Q F are zero s 
the 



A ? F are zero simultaneously; 



KI MF 



45 



50 



55 



ratio is very large compared with 1 ; 
. the rate of at leaS t some transport channe.s of a transport channe. compete depends on at least some other 

transport channels in the same transport channel composite. 
l0054] Anotherpurposeoftheinvent,o„^ 

at least one sending entity and at least one at least one physical channel transmitting 

for transmission of data transported on at rate offered by said at , e ast one 

a transport channel compos.te under formation and having own m P ^ da{a transmisslon 

physical channel, said transport channe. ™^^J£* l ^ nspo « channels, said data processing proce- 
step being preceded by a data processing P roce6uTe ^Z^cwL step transforming a number of symbols before 
dure comprising at .east one rate matching step, sa, rate said J mbet of symbo ,s after said rate 

said rate matching step into a number of ^'"^ ^number of symbol, before said rate matching step by 
matching step being obtained W™™ 1 **^^^ channels said transport channe. compos.te having 
r^^^^ su P m of the numbers of symbols in the transport channels 
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after the corresponding rate matching steps in said processing procedures for a period common to said processing 
procedures. 

characterized in that it comprises the following successive steps: 



5 a step for determining, from at least one of said entities. 



for each of said processing procedures, a first parameter related to the rate matching, said first parameter 
being proportional to said rate matching ratio, and 

for all said processing procedures, a second parameter representing said maximum physical rate; 

10 

a transmission step for said first and second parameters determined from at least one of said entities, called the 
first entity, to another of said entities, called the second entity: and 

a step in which at least said second entity determines the variation between the number of symbols after said rate 
matching step and the number of symbols before said rate matching step, for each of said processing procedures, 
15 starting from one of said first and second transmitted parameters, such that the maximum rate of said transport 

channel composite obtained does not cause an overshoot of said maximum physical rate of said at least one 
physical channel. 

[0056] Note that data blocks to which the rate matching step 118 is applicable are the coded blocks originating from 
20 the channel encoding step 108 (see fig. 1). 

[0057] According to one important characteristic of the invention, said step in which the variation between the number 
of symbols after said rate matching step and the number of symbols before said rate matching step is determined - 
starting from one of said first and second transmitted parameters includes at least some of the following steps: 

25 - a step in which a temporary variation is calculated for each of said data block types starting from said first and 
second parameters and said number of symbols before said rate matching step; 

a correction step of said temporary variations for all said transport format combinations, such that a temporary 
rate of the composite, said temporary rate resulting from said temporary variations, does not cause an overshoot* 
of said maximum physical rate for the all said transport format combinations, said correction step being called the 
30 global correction step; 

a step in which final variations are determined. 

[0058] Another subject of the invention is a configuration apparatus of the type comprising at least means of trans- 
mitting data transported on at least one physical channel, said at least one physical channel transmitting a transport 

35 channel composite under formation and with a maximum physical rate offered by said at least one physical channel, 
said transport channel composite comprising at least two transport channels, said apparatus comprising a data process- 
ing module comprising at least rate matching means for each of said transport channels, said rate matching means 
transforming a number of input symbols to said rate matching means into a number of output symbols from said rate 
matching means obtained approximately by multiplying said number of input symbols by a rate matching ratio specific 

-to to said at least one transport channel concerned, said transport channel composite having a number of symbols ap- 
proximately equal to the algebraic sum of the numbers of transport channel symbols originating from the corresponding 
rate matching means in said processing modules for a period common to said processing, 
characterized in that it comprises: 

^5 - means of determining a first parameter related to the rate matching proportional to said rate matching ratio for 
each of said processing modules, and a second parameter representative of said maximum physical rate for the 
set of said processing modules, from at least one of said entities; 

means of transmitting said first and second determined parameters from at least one of said entities called the 
first entity, to another of said entities called the second entity; and 
50 . means by which at least said second entity determines the variations between the number of output symbols from 
and the number of input symbols to said rate matching means starting from said first and second transmitted 
parameters, for each of said processing modules, such that the maximum rate obtained for said transport channel 
composite does not cause an overshoot of said maximum physical rate of said at least one physical channel. 

55 [0059] The invention will be better understood after reading the following description which is given solely as an 
example and which is given with reference to the attached drawings including figures 3 to 5 which represent the different 
methods of calculating the variations sN k according to the invention, and figure 6 represents a step in which the tem- 
porary variations are partially corrected. 
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10 



15 



20 



25 



30 



35 



40 



v c tn th« case of flexible service positions, unless specifically mentioned oth- 
[0060] The following description applies to the case of 

e™ise. . . , transDort chan nel / is characterized by two parameters RM, and P, 

10061] According to the invention, each ^f'^^^r coded transport channel /. This attribute is proportional 
VhefiJstparameterRM^epresentsaratematchng^ P y T are 

to the Eb/I ratio expected in reception. ,n other words ^ thentne expected Eb/I ratios for each coded trans- 
considered with attributes denoted RM V RM 2 . ■■■•^spe^i ^ p . js a coefficient corre - 

port channel will be in the same proportions as the RM P»J™^ rt ^ nne ,,.Thus.am™imumpunctunng 
spending to the maximum allowable puncturing ratio for a g ven «>^d tr P punctunng ratl0 

^ denoted P, P 2 Pr* associated with .ach coded transport ch nn ^2.^ trapsport channel considere d. 

reception. . , rate N ls the maximum number of symbols that can be 

[0062] Furthermore, note that the maximum P^cal « e N«, channels DPDC H. 

Lsmitted in a multiplexing frame. ^^^^^"Zre , £ [1T]. and N data are transmitted on a 
[0063] According to the invent.on. only the set o * P ar ^ r ^ ed ' ransport cnanne | composite, in order to enab e 
ogical control channel associated with a previous y ex stmg ^ p n the num5ers of symbo.s after rate 

each telecommunication system enlrty to knov, thes J^^jfV for each coded transport channel. A log^a 
matching N + aN and the numbers of symbol abator a ra e ma e g ^ ^ , (R r C 

^^W^-S^S ^one 'ofUtransport channels w.thin a P rev,ous,y existmg coded 

formats within a new transport channel compos^ Note th h,s , na P fQrce ^ . ^ compQsjte ||y 
formation before the instant at wh.ch the RM, and , j£ , mpossible t0 make any negot.ation 

replaces the previously existing compos.te on which the negot P ^ channels DprjcH dupl 

when there is no previously existing transport channel co"^^ the number 0 f coded transport channels 

at the time that a transport channel composite is ,*e channel composite are either predefined for 

T and the {RM |}i _ : „. T , and NdM parame ""J" ™ which d P edicate d physical data channels do not have to 

the system, or are' determined in a simplified nagoUatW" ^ r w c channels such as the Physica 

exist in advance. Typically, this type of ™& ba *° n W *to p *c^ } ^ ^ down „ nk This 

Random Access 

Se, I^^S^^r^;^.^:^ sL-static factor L independent of the coded transport 
channel /. Therefore, we have: 

(5) 



V / RF, = LRMj 



45 



< 5) 

V / RF ; > 1 - P, 



50 



55 



and (8) with respect to the factor L. 

(?) 

L > LMIN 
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where 



LMIN - max 



RM. 



(8) 



[0069] Therefore, all that has to be known is LMIN or any other proportional value determined using a factor depend- 
ent on known data, for example 



10 



PL « LMIN . m\n RM lf 



to have the same information on all possible values of the rate matching ratios {PF,}. However, this is not necessary. 
In fact, the factor L is maximized as a function of N data such that the number of inserted DTX symbols is minimum 

'5 when the transport channel composite rate is maximum. Consequently, since N data is sufficiently large so that equation 
(7) is satisfied when the L factor is at a maximum, there is no need to know the P,- parameters or any other parameter 
(for example LMIN) giving a puncturing limit to determine the variations AN. All that is necessary is that the method 
used to calculate the correspondences {N. AN) maximizes the L factor, in other words minimizes the number of inserted 
DTX symbols for the maximum rate of the transport channel composite. However, this does not mean that the values 

20 of the P h PL or LMIN parameters are not negotiated. It simply means that all that is necessary to calculate correspond- 
ences (N. sN) according to the invention is to know the value of the maximum physical rate N data in addition to the 
value of the parameters {P/W,}. . -- 

[0070] Thus, if / is the index of a transport formats combination, and if the coded transport channel / is in transport 
format index j in this transport formats combination (in other words j = TF f (l)), then for each coded block with index k 

25 in coded transport channel / with format j (in other words k e CBS{i,f)). if N k + sN k is the number of symbols before 
segmentation step 122. the segments will have not more than 



30 



35 



symbols at the end of this step. The result is that when considering all k type coded blocks, where k e CBS(i. TF,{I)) 
on the coded transport channel / for the transport formats combination with index / and all coded transport channels 

/e{1 7}. it is deduced that the total number of symbols D(l) in a multiplexing frame of the transport format combination, 

I is equal to not more than the following sum: 



40 



d(p>=! Z 



N k + AAV 



E 



(9) 



45 



[0071] Furthermore, given the rate limits of the dedicated physical data channels, we have: 



v'/e{1 C} D(/)< W rt 



(10) 



[0072] Note that N data - D(f) is the number of DTX symbols inserted during step 132 for the transport formats combi- 
50 nation /. 

[0073] Since it is required to minimize the number of DTX symbols inserted during step 132 when the transport 
channel composite rate is maximum, we need: 



55 



maxD(/)= 
\<1<C 



(11) 
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[00741 Also, according to the invention, the calculation of the variation ±N H for any value of includes mainly three 
phases in the first phase, temporary variations denoted are calculated so as to sat,sf y aqua .on (11). In the 

second phase these temporary variations are corrected by a "global" correction step in order to sat., y the re.at.on 
' 0 an n The th,d phase the fmal variations are generated by assigning the most recent temporary vanat.ons obtained 
5 !o them These three phases are illustrated in figures 3. 4 and 5 which show three different methods of ca.culat.ng the 
variations ±N,. Identical steps are referenced by the same number in each of these figures. 

PHASE 1: CALCULATION OF TEMPORARY VARIATIONS 
,o [0075] Note that N k + ±N k - RF,.N k is true for all values of KeCBS(i.j). According to equation (5). we can then write: 

^ RM,.N k (12) 
D(1)*L.Y Z F (12) 

15 i=\ keCBSU.TFAO) 1 ' 

[00761 The member at the right of this equation is a rate estimator of the composite CCTrCH for the transport formats 
ombination / This equation (12) can then be used to find an approximate value of the factor L u "f 
c^sS represented by equation (10) to satisfy equation (11). According to a first embod.ment illustrated .n fig. 3. 

20 this value is given by the following equation: 



25 max X L 



30 



35 



40 



45 



50 



N d** (13) 



k 



[0077] Note that the denominator in the member at the right of equation (13) is the maximum value of the .rata esti- 
mator of the composite CCTrCH for the transport format combinations and calculated assum.ng L = 1 (which « equ.v- 

m 0 n r ^^^l^^^ in figure 3. Note that transmiss.on of the N data parameter is referenced 
300A L figure 3 al stL,y. the transmiss.on of parameters {RMfe, r and the transmission of the numbers of symbols 

fM \ arp denoted 300B and 300C respectively. 

S^Sn^the values of the various rate match.ng rat.os RF r making use of equat.ons (5) and (13). 

rOoVoT'^e temporary variation for each type X is then determ.ned in a step 303. for example using the 

following equation: 

v/ e {i,...,r} 

\/jzTFS(i) INT = \RF,.N t y N k (14) 

[00811 As a variant equation (14) could be replaced by equation (14bis) given below. This equation has the advantage 
hat e number" sy 4o.s afier rate matching N k ^N k prov.ded (assuming ^N k = ^ ) at the beg.nn.ng o ' fte 
simenta ion step 122 (figure 1) is a multiple of the number F, of segments to be produced. Thus all segment , o ng- 
^tmg from the same block have the same number of symbols, which simplifies the receiver s.nce the number of 

symbols does not vary during the TTI interval. 



55 
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'Vie{l £/} 

Vy e TFS(i) 
VkeCBS(i,j) 



A N" mp = F, 



RF,.N k 



(14bis) 



[0082] As a variant, it would be possible to use a rounding function other than the x-» r xl function in equation (14) 
io or (14bis). For example, it would be possible to use the x-», xj function, where xj is the largest integer less than or 
equal to x. 

[0083] It would also be possible to consider calculating the factor L and the rate matching ratio RF, by making ap- 
proximations, for example by expressing L and/or RF, as a fixed decimal number with a limited number of digits after 
the decimal point. This embodiment is illustrated in figure 4. 
15 [0084] Thus as a variant, the factor L is calculated using the following equation, in a step 401 : 



20 



Z.= 



1 



LBASE 



LBASE. N 



di2tt3 



RM, . N k 



IS/SC 



t«nr<i.n)<f» 



(13bis) 



25 where LBASE is an integer constant, for example a power of 2 such as 2 n , where n is the number of bits in the 

L factor after the decimal point. 

[0085] The rate matching ratios RFj are then calculated in a next step 402 using the following equation: 



30 



v / RF : 



RFBASE 



RFBASE. LRMj 



(5bis) 



35 



40 



45 



where RFBASE is an integer constant, for example a power of 2 such as 2 n , where n is the number of bits after 
the decimal point in RFj. 

[0086] In the same way as for equations (5) and (14), the x->, xj function in equations (5bis) and (14bis) can be 
replaced by any other rounding function. 

[0087] According to a third embodiment illustrated in figure 5. the expression of the factor L is modified by using a 
coefficient that depends on known data (for example {RM { } or N cfata ). in the numerator and in the denominator. This 
could have an impact on the calculated values to the extent that the expression of the factor L uses an approximation. 
For example, the following equation could be used: 



L = 



LBASE (min RM,) 



LBASE • (min RM, ) • N data 



max 



£ £ RM,-N k 



»=l keCBSiiJF^I)) 



(13ter) 



[0088] The rate matching ratios RF| are then calculated using equation (5) or (5bts). 
50 [0089] !n summary, the phase in which the temporary variations sN tet £ p are calculated comprises the following steps: 

1 . Calculate the factor L as a function of the maximum physical rate N cfata and the RM- t parameters (step 301 . 401 
or 501). 

2. Calculate the rate matching ratio RF, for each coded transport channel /. as a function of the RMj parameters 
55 and the factor L (step 302. 402 or 502). 

3. For each k type coded block in a coded transport channel /. calculate the temporary variation ±N tei £ n as a function 
of the number of symbols N k before rate matching and the rate matching ratio RF { (step 303). 
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PHASE 2: GLOBAL CORRECTION OF TEMP ORARY VARIATIONS 

t ip, e „ng frame to, the C CT £ H /»3^ '" ' ' ™ umi £ ti using curt . nt va | u « of tem p»,ary varia.ions 1«V . in 

[Oo'slT'lf ",ul" W ^^1^ «a m po,a„ »aria,ton s iNT - . the lollowin, s*p,«»n of ma f.mpo,.,, 

Otempy) of the composite is obtained: 



i=l teCfl5(i.rF ( (/)) 



F. 



(9bis) 



[0092] This calculation is carried out in step 304 in figures 3. 4 and 5. As described previously, this second phase 
implies that D'^ { l) < N data . for each transport format combinat.on with mdex A 

rechecking that D*'"P(/)< N da(a for previously verified combinations. 
[0095] The second phase is summarized by the following algorithm: 

for all values of 1 from 1 to C, do 
if D" mp {t)< then 



partial correction of AAC values 
end if 



end do. 



phase. This assignment step forms the th.rd phase. , emnnrarv varjatjons AN 'emp men tioned in line 3 of the 



cu 

rfl^rSemembT that MBS(Q is the set of coded block indexes for the transport format combination ,. ,n other words. 



we have; 

MSB{I)= \JCBS{i,TF,{l)) 



r00991 Let U be the number of elements of MBS(I). Since MBS(I) is a set of integer numbers .it is ' 

canonical order of integer numbers. Therefore, it is possib.e to define a strictly increasing monotonic bl) ec«.on K from 



{1 U) to MBS(/). We then have: 



where 
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MBS(I) = {K(1).K(2) K(U)} 



w 



15 



K(1)< K(2)< . < K(U) 

[0100] Note that any other ordering rule can be used as a variant, for example another bijection of {1 U} to MBS 

(1). (K(1) K(U)) defines an ordered list. Similarly, for every coded block with index k in MBS(I). there is a single 

coded transport channel / producing this coded block for the transport format combination with index / such that k e 

CBS(i. TF ,{!)). Therefore, it is possible to univocally define an application / from {1 U} to {1 7}. which identifies 

the single transport channel with index / = l(x) such that kGCBS(i, TF t {l)) for each coded block with index k = K(x). 

[0101] Thus, a partial sum S m can be defined for all values of me{1 U}, form equal to U. a total sum S u , and an 

coefficient Z m increasing as a function of m such that: 



20 



F 

r i(x) 



(16) 



25 



z_ = 



f 2 ^ 



data 



(17) 



30 



35 



[0102] Note that, like for any coded transport channel /. 8 is a multiple of the duration Fj expressed as a number of 
multiplexing frames in the TTI interval in the coded transport channel i, then the partial sum S m can be coded without 
approximation as a fixed decimal number with 3 bits after the decimal point. 

[0103] As a variant, the x-*,. xj rounding function in equation (17) may be replaced by any other increasing monotonic 
rounding function. 

[0104] Assuming Z 0 = 0. new variations called the intermediate variations _\A/'^ W can then be defined and can replace 
the temporary variations ±N ten k ip used for the transport format combination /. These intermediate variations AA/^ are 
given by the following equation: 



40 



V x £ {1 U} AN'- 

[0105] In summary, temporary variations sN te '" p are partially corrected using the following algorithm: 



(18) 



45 



50 



for all 

if 



x from 1 to U, do 



AN Ump 



AN 



then 



AN 



end if 
end do. 



[0106] Note that the symbol in the third line of the algorithm means that the value of AN^ P is changed, and that 
it is replaced by the value of AN^ e ™ } . 

[0107] This partial correction step is illustrated in figure 6. In a first step 601. the intermediate variation AA/J^J is 
55 calculated and is then compared with the value of the corresponding temporary variation AN 1 ^ in a step 602. If AN^Jf 
> AN f ^ y the value of the intermediate variation sN^w is assigned to the temporary variation AN^'W in a step 603, 
and then the next step 604 is executed. If AN^Jj < AN'^™. the next step 604 is executed directly. In this step 604. it 
is checked whether x is equal to the value U. If it is not. x is incremented in a step 605. and then step 601 is carried 
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out again with this new value of x. If x is equal to U. the partial correction step is terminated. 
PHASE 3: DETERMINATION OF FINAL V ARIATIONS 

[0108] Remember that during this third phase, the value of the final variations ^ are the values of the .temporary 
variations ±N»«* originating from the second phase. This phase corresponds to step 307 in figures 3. 4 and 5^on 
sequently. the value of the final rate D(l) of the composite is equal to the value given by equation (9). for a g,ven transport 

m r i091 S TordTr tenable blind rate detection, a "fixed service positions" technique comprises the 
vmbols are nse ted in step 116 such that the rate (including DTX symbols) at the end of th,s step 16 ,s constant. 
0110? C?n.« wnUy all steps following encoding of the channel are carried out independently of the current rate^ 
Thus n recep o'n dem y u,ti P ,exi P n g . deinterieaving steps, etc.. can be carried out in advance without --ng the cu r n 
rate The current rate is then detected by the channel decoder (performing the reverse of the operation done by 

miTli el !n C ord d e e r r f 1 or the step inverse to step 118 of rate matching to be independent of the current rate, the puncturing 
pattern or repetLn pattern should be independent of the rate, in other words the number of coded blocks and the 

mmi rS T°hu S s firmly mthe'cl of fixed service positions there is never more than one coded block per TT, interval 
Ind fn fait i s conside ed that there is always one if it is assumed that the lack of a coded block ,s equivalent to the 
^ SSwilhou, a symbol. Consequently, the number of blocks does not vary as a function of he ra*. 

echn cues In the invention, it is possible to have some transport channels in fixed service positions, and I other ch J n " els 
f exl "emce positions This makes ,t possible to carry out blind rate detection only for transport channels ,n fixed 
elTce porons and a rate detection using an explicit rate information for the other transport ch an els . Thu. toe 
explicit rate Information. TFCI. only indicates current transport formats for transport channel in flexible service pos- 

tinnQ ThP rpsult is that a lower capacity is necessary for TCFI transmission. 

01151 I In h ^casl o combined Led and flexible service positions, some composite transport channels are in fixed 
e rice po^and others are in flexible service positions. Step 11 6 in which DTX symbols are .nserec is ,c , ly p eserU 
Lr coded transport channels in fixed service positions, and it is missing for other transport channels that are in flexible 
Z^e ^pos^ F^Zmore. the DTX symbol insertion step 132 ,s present if there is at least one coded transport 

o e foZfn Tetanne, encoding. L TFCI information gives it the encoding format of -^^^ 
in flexible service positions, and for transport channels in fixed serv.ee positions, the receiver acts as if they were in 

iSlT ,n ™£T ^petition , puncturing pattern depends on the two parameters N * 
whether the coded transport channel is in the fixed service positions or flexible serv.ee positions, however n the flexible 
Terv ce positon N and ^ correspond to the number of symbols before rate matching and to the variation o tN. number 
H u r a the rate matching st*p 118 respectively, while in fixed service positions they are only two fict.tious parameters 
u^to ^^^^ Pa«em when the coded transport channel rate ,s not maximum. In otner words, these 
So paralteTcls'pond ,o?he size of the block for which the rate , to be matched, and its variation after rate 
matrhinn when the rate of the coded transport channel is maximum. 

m 8 Cen he ra e of the coded transport channel is not maximum, the puncturing / repetition pattern ,s trunca u£ 
^ pattern is actually a list of symbol positions that are to be punctured / repeated . Truncating consists o considering 
12 the first elements in this list, which are real positions in the block for which the rate ,s to be matched. 
I" 6 t? U s aSord ng to the invention, when there is at least one coded channel in the fixed service posit-ons. rate 
mlchina^aramete s afe determined in the same way as when all coded transport channels are in the flexible service 
"o io s excep c ded t a nspo rt channels in fixed service positions are considered fictitiously to be a, their max- 



imum rate. 
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[0120] Consider the example in figure 2. and assume that coded transport channel D is in the fixed service position. 
w hereas transport channels A, B and C are in flexible service positions. The table below. shows the list of transport 
format combinations for this example. 



10 



15 



20 



25 



(Combination indsx 


Transport format for transport channels 


example frame with this combination 


A 

M 


p 

D 


p 


n 


o 


U 


Z 


n 


n 


11 


1 


r\ 
U 


o 


u 


£. 


10 


2 


u 


O 


n 
u 


n 


12 


3 


U 


O 


A 

u 


I 


13 


4 


r\ 
U 


Z 






8 


5 


2 


o 


2 


1 


0 


6 


0 


2 


2 


2 


9 


7 


2 


1 


1 


0 


5 


8 


2 


0 


2 


2 


1 and 2 


9 


0 


3 


2 


1 


14 and 15 


10 


2 


■1 


1 


1 


■ 4 


11 


2 


0 


2 


3 


3 


12 


2 


1 


2 


1 


6 and 7 



30 



[0121] The rate matching configuration parameters are calculated in the same way as for flexible service positions, 
except that it includes the additional prior step of fictitiously replacing the column in this table corresponding to coded 
transport channel D. by setting all elements to the transport format for the highest rate, in other words the transport 
format with index 3. This gives the following "fictitious" table in which the boxes that have been modified and which 
correspond to "fictitious" transport formats are shown in grey; 



35 



40 



45 



50 



Combination 
index 


Transport format for transport 
channels 


Example 
frame with 

this 
combination 




A 


B 


c 


D 




0 


0 


2 


0 


3 


11 


1 


0 


2 


0 


3 


10 


2 


0 


3 


0 


3 


12 


3 


0 


3 


0 


3 


13 


4 


0 


2 


2 


3 


8 


5 


2 


0 


2 


3 


0 


6 


0 


2 


2 


3 


9 


7 


2 


1 


1 


3 


5 


8 


2 


0 


2 


3 


1 and 2 


9 


0 


3 


2 


3 


14 and 15 


10 


2 


1 


1 


3 


4 


11 


2 


0 


2 


3 


3 


12 


2 


1 


2 


3 


6 and 7 



[0122] By definition, coded transport channels / in the fixed services positions, have not more than one coded block 
per TTI interval (Vy e TFS(i) CBS(i.j) has not more than one element). 

[0123] Furthermore, in the invention it is assumed that coded block sizes are indexed such that the absence of a 
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therefore Vje TFS(i) CBS(i.j) has at least one element) . n of the temporary variations iN<<7> . which 

in the fixed service positions. 

For all i from l to T do 

if the coded transport channel with index i is 
in the fixed service positions then 
for all values of j in TFS ( i ) / do 

let k be the single element of CBS (I,j) 



iV. <- max jV t . 

* feTFSO) 

k-tCBS(i.j-) 



end do 
end if 
end do 



[0125] The fifth instruct.cn means that the coded transport channe, , is fictitious* considered to be at its maximum 
rate; its actual rate (N k ) is replaced (<-) by its maximum rate 



( max N k . ) 

k'eCBSii./) 



,. Method .or co„« 9U n„ 9 , ^communiOio,, , y «. m "-Pf^l^lrWn^Son t.C.^n* 

, /( l rTrr u\ M nHpr formation and having its own maximum physical rate (N data j onereu uy =» 
composite CCTrCH) under rormauon anu ncavn y /rrTrrH , mmnrisina at least two transport 

procedures for a period common to said processing procedures. 

characterized in that it comprises the following successive steps: 

- a step for determining from at least one of said entities. 

. for each of said processing procedures, a first parameter (RM,) related to the rate matching, said first 

narameter beinq proportional to said rate matching ratio (RFj). and \- 
. for aTsatd processing procedures, a second parameter representing said max.mum ohys.cal rate (N data ) , 
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a transmission step for said first (RMj) and second (N data ) parameters determined from at least one of said 
entities, called the first entity, to another of said entities, called the second entity; and 

a step in which at least said second entity determines the variation (AN k ) between the number of symbols (N k 
+ ^N k ) after said rate matching step and the number of symbols (N k ) before said rate matching step, for each 
5 of said processing procedures, starting from one of said first (RMj) and second (N data ) transmitted parameters. 

so that the maximum rate of said composite (CCTrCH) of the transport channels (1 to T) obtained does not 
cause an overshoot of said maximum physical rate(N data ) of said at least one physical channel (DPDCH). 

2. Method according to claim 1. characterized in that said second parameter is said maximum physical rate (N data ) 
w of said at least one physical channel (DPDCH). 

3. Method according to claim 1 or 2. characterized in that the variation (AA/ A ) between the number of symbols (N k + 
AN k ) after said rate matching step and the number of symbols (N k ) before said rate matching step is determined 
such that the maximum transport channel composite rate is approximately equal to the maximum physical rate 

r5 ( N data) of said at least one P n y sical channel (DPDCH). 

4. Method according to any of claims 1 to 3. characterized in that it is implemented within a telecommunication system 
using a CDMA type multiple access technology. 

20 5. Method according to any of claims 1 to 4. characterized in that the telecommunication system comprises a sending 
entity comprising at least one base station and a receiving entity comprising at least one mobile station. 

6. Method according to claim 5. characterized in that the first (RMj) and second (N data ) parameters are transmitted 
on at least one logical control channel associated with at least one transport channel of a composite (CCtrCH) of 

25 previously existing transport channels. 

7. Method according to any of claims 1 to 6, characterized in that a step for negotiating between said at least one 
sending entity and said at least one receiving entity said first (RMj) and second (N data ) parameters is substituted 
for said determination step from at least one of said entities of said first (RMj) and second (N data ) parameters. 

30 

8. Method according to claim 7. characterized in that the negotiation step is implemented on at least one common 
physical channel belonging to the group comprising: 

a physical random access channel (PRACH) on the uplink; 
35 - a forward access channel (FACH) on the downlink. 

9. Method according to any of claims 1 to 8. characterized in that each of said rate matching steps is preceded by a 
channel encoding step. 

JO 10. Method according to any of claims 1 to 9, characterized in that at least one transport format (j) being defined for 
each transport channel, at least one transport format combination (1) determining a transport format among said 
defined transport formats for each of said transport channels, each transport channel comprising at least one data 
block type (k). said type (k) depending at least on said transport channel (i) and a transport format (j) of the transport 
channel concerned, each data block type (k) defining a number of symbols (N k ) of said data block before said rate 

■*5 matching step, said step in determining the variation (AN k ) between the number of symbols (N k ) before said rate 

matching step and the number of symbols after said rate matching step (N k + AN k ) comprises at least some of the 
following steps: 

a step (301.302.303; 401,402.403; 501.502.503) in which a temporary variation (AN k tem P) is calculated for 
50 each of said data block types (k) starting from said first (RMj) and second (N data ) parameters and said number 

of symbols (N k ) before said rate matching step: 

a step (308) to correct the set of said transport format combinations of said temporary variations, so that a 
temporary rate for the composite (CCTrCH) resulting from said temporary variations does not cause an over- 
shoot of said maximum physical rate (N data ) for the set of said transport format combinations, said correction 
55 step being called the global correction step; 

a step (307) in which the final variations (AN k ) are determined. 

11. Method according to claim 10. characterized in that said calculation step comprises the following for each of said 
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at least two transport channels (i): 



matching step: ^ m ^ rar « variations QN„ ,em P) for each of said types (k) of data 

. a second step (303:403:503) to calculate ^^^^^^ step depend,ng on sa,d rate 

„• ,„ „„„ „l claims 10 and 11 charactered in Ih.t said global corr.clicn slap comprises Ihe 

step, for the transport format combination concerned (/) d wjtn said maximum physical rate 

- a step (305) in which said calculated temporary rate (D^'P(O) is compared w 

(N„ ala ) for the transport format combination (/) concerned. , rrTrChn resu lts in an overshoot of said 

Tr*: K^sa!d b*, P i- a pa«,a, correction slep. 

3 Method accords to Cairn 1, charged in that said ste p ,304, calculating a _ ral. ,C^„ 0, 
transport channel composite » gi.en b» the followtng formula. 



i-T 

D" m '(/)=Z Z 

, = l teCSS(..TF,(0) 



temp 



F. 



where 

■ ?F 0 is tha u-nfpfrt form-t for transport channel i in the transport format combination /. 
. T is the number of transport channels in the composite: 

N„ is the number of symbols in the data block type k; 

AN k temp is the temporary variation in data block type k; and 
. F, is a factor specific to transport channel i. ^ 
U Method according to claim 12 or 13. charactered in that said partial correction step (306) comprises: 

. a step in W h,ch an ordered list ( K(1) ..K(U)^ 

so that, for each transport channel an ^7"^ "^Vtran^ format combination concerned: 
transport forma, determined for sa.d transport channel » h J tra ^ P ° , hat incre3ses as a function of the 
. for each element in said list, a step in which a coefficient (Z x ) is calculatea 

order of said list: ^^t^ variation (AN , new ) is calculated as a function 

. for each element of said list, a step in which an -ntermeduite «™^N„ X) > jf there js 

of the difference between firstly said increasing coefficient (Z x ) and seconaiy p 

. : z?z* > — — - 

M e,hod according to Cairn U charged m that said increase. « "JH 
product of the maximum physical rate (N data ) by a factor represent g 
total sum (Su). the summation being made in the order of sa.d list. 
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1 6. Method according to claim 15. characterized in that the generic term of said partial and total sums is proportional to: 

said first parameter (RM I(X> ) of the transport channel concerned (l(x)) corresponding to element (K(x)) of said 
list for which the summation is made; 
5 - said number of symbols (N K(X) ) defined by the type (K(x)) of data blocks corresponding to the element of said 

list for which the summation is made. 

17. Method according to claim 16. each transport channel being transmitted on at least one transmission time interval 
(TTI) with a duration specific to the transport channel (i) concerned, characterized in that said common period 

10 corresponding to the duration of a multiplexing frame, said step in which intermediate variations are calculated 

(AN K(x) new ) is given by the following formula 

U}^™^(Z X -Z^).F I{X) -N K[X) 

15 

where 

AN K(x) new is an intermediate difference. N K{X) is the number of symbols defined by the type K(x) of data blocks; 
Z x is the increasing coefficient; and 
20 . F, {x) is the duration of said transmission time interval as a number of multiplexing frames. 

18. Method according to any of claims 14*to 17, characterized in that said step to determine the corrected temporary 
variation (_\N K . (x) tem P) is carried out assuming that the calculated intermediate variation (_\N K(X) new ) is less (602) 
than the temporary variation (^N k(x) tem P) corresponding to the element in said list concerned, and in that said 

25 determination step consists of assigning (603) the calculated intermediate variation (AN k(X) new ) to the temporary 

variation (^N k(x) tem P). 

19. Method according to claim 10. characterized in that said step (307) in which the final variations are determined 
consists of assigning the last temporary variations to said final variations. 

30 

20. Method according to claim 11. characterized in that, during said step (302:402:502) to calculate the rate matching 
ratio (RFj), said calculated rate matching ratio (RF/) is approximately equal to the product of firstly said first pa- 
rameter (RMj) for the transport channel concerned (i) and secondly a factor (L) representing a ratio between said 
maximum physical rate (N data ) and an estimator of the maximum composite rate (CCTrCH). said estimator being 

35 calculated assuming that each of said rate matching ratios is respectively equal to said first parameter (RMj) as a 

function of the transport channel (i) concerned. 

21. Configuration apparatus of the type comprising at least means of transmitting data transported on at least one 
physical channel (DPDCH). said at least one physical channel (DPDCH) transmitting a transport channel composite 

JO (CCTrCH) under formation and having its own maximum physical rate (N data ) offered by said at least one physical 

channel (DPDCH). said transport channel composite (CCTrCH) comprising at least two transport channels, said 
apparatus comprising a data processing module comprising at least rate matching means for each of said transport 
channels, said rate matching means transforming a number (N k ) of input symbols in said rate matching means 
into a number (N k + AN k ) of output symbols of said rate matching means obtained approximately by multiplying 

^5 said number (N k ) of input symbols by a rate matching ratio (RFj) specific to said at least one transport channel (i) 

concerned, said transport channel composite (CCTrCH) having a number of symbols (D(/)) approximately equal 
to the algebraic sum of the numbers of transport channel symbols originating from the corresponding rate matching 
means in said processing modules (1 to T) for a period common to said processings, 
characterized in that it comprises: 

50 

means of determining a first parameter (RM f ) related to the rate matching, said first parameter being propor- 
tional to said rate matching ratio (RFj) for each of said processing modules (1 to T). and a second parameter 
(N data ) representative of said maximum physical rate (N data ). for the all said processing modules (1 to T). from 
at least one of said entities : 

55 . means of transmitting said first (RMj) and second (N data ) parameters determined from at least one of said 

entities called the first entity, to another of said entities called the second entity; and 

means by which at least said second entity determines the variation (AN k ) between the number of output 
symbols from and the number of input symbols (^N k ) to said rate matching means starting from said first (RMj) 



23 



EP 1 077 576 A1 



id maximum physical rate (N data ) of said at least one phys.cal channel (DPDCH). 



sa 



5 22. Base station of a telecommunication system, characterized in that it comprises an apparatus according to claim 21 . 



23. Mobile station 



of a telecommunication system characterized in that it comprises an apparatus according to claim 21 . 
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